Introduction. External causes of death are the third most common causes of death, after cardiovascular diseases and malignant neoplasms, in inhabitants of Poland. External causes of death pose the greatest threat to people aged 5-44, which results in a great number of years of life lost. Objective. The aim of the study is the analysis of years of life lost due to external causes of death among rural inhabitants in Poland, particularly due to traffic accidents and suicides. 
INTRODUCTION
Epidemiological studies indicate that there are huge health inequalities in different social groups. Major factors which contribute to those inequalities include socio-economic and the environment in which the person lives [1, 2] . Health measures can be applied to estimate further life expectancy for the year 2013 in male urban and rural inhabitants. This allows the conclusion that male urban inhabitants lived longer than males from rural areas in all provinces, except for Silesia, and the greatest differences were observed in the West Pomeranian (2.7 years), Mazovian (2.6 years) and Lublin (2.5 years) provinces [3] . With regards to females differences in the lifespan of urban and rural inhabitants were much smaller. In 13 provinces, the urban inhabitants lived longer than rural inhabitants (the greatest difference, i.e. 1.5 years, was observed in the West Pomeranian Province). In the Lesser Poland Province, no differences were noted between the city and the countryside, and in 2 provincesLodz and Silesia -female rural inhabitants lived longer. The average further life expectancy in Poland was 73.5 years for the countryside and 72.4 years for the city. In females, the further average life expectancy, both for urban and rural inhabitants, was 81.1 years in 2013.
Analysis of proportional mortality indicates that cardiovascular diseases, malignant neoplasms and external reasons contributed to the highest number of deaths in 2013 (46.1%, 24.6% and 6.1% of the total number of deaths respectively). External causes posed the highest threat to life to people aged 5-44 years. They contributed to 42% of deaths [4] and, as a consequence, to the greatest number of years of life lost [5, 6, 7] . In the group of external causes, the most common were traffic accidents (17.9%) and suicides (27.7%). They were responsible for almost half of the deaths in the inhabitants of Poland. These two causes contributed to the highest number of lost years of life per one person who died from that cause [8] .
Measures which are used to evaluate mortality in units of lost years of life are more and more useful in the assessment of health of a population. They are better than any previously applied mortality rates because they more efficiently reflect the social and economic aspects of losses related to premature mortality. From the economic point of view, the most effective are preventive activities aiming at reducing deaths which contribute to the highest number of lost years of life.
OBJECTIVE
The aim of the study was the analysis of years of life lost due to external causes of death among rural inhabitants in Poland, particularly due to traffic accidents and suicides in the period 1999-2012.
MATERIALS AND METHODS
The research project was granted the approval of the Bioethics Committee of the Medical University of Lodz on 22 May 2012 (No. RNN/422/12/KB).
The study material included a database which contains information gathered from 2,100,785 death certificates of ruralinhabitants in Poland who died between 1 January 1999 -31 December 2012, provided by the Department of Information of the Central Statistical Office for the purpose of this study. In order to calculate the death rates, data on the size of population of Poland on 31 December of the particular year was used. To eliminate the influence of any age differences on the mortality rate and compare the time and location of deaths, SDRs was calculated according to the standard European population. The standardization procedure was carried out with the direct method.
In Poland, since 1 January 1997, causes of death are coded according to the International Statistical Classification of Diseases and Health Related Problems -Tenth Revision -ICD-10. In that classification, external causes of morbidity and mortality (V01-Y98) include: transport accidents (V01-V99), other external causes of accidental injury (W00-X59), intentional self-harm (X60-X84), assault (X85-Y09), other (e.g. event of undetermined intent, legal intervention and operations of war, complications of medical and surgical care).
Years of life lost were counted and analyzed by the method described by Christopher Murray and Alan Lopez in Global Burden of Disease (GBD) [9] . The SEYLL index (Standard Expected Years of Life Lost) is used to calculate the number of years of life lost by the studied population in comparison to the years lost by the referential (standard) population. a mortality standard norm was applied, according to Murray and Lopez, based on the Coale-Demenywest model life table which has a life expectancy at birth of 80 years for males and 82.5 years for females [10] .
A population of size N should considered and assume that d xc stands for the number of deaths at the age of x due to a particular cause c, and is the number of expected years of life that remain to be lived by the population which is at the age of x. If it is assumed that l is the last year of age until which the population lives, the number of years of life lost due to the cause c is calculated with the use of the following formula: By dividing the absolute number of years lost due to cause c, calculated according to the following formula, by the number of deaths due to cause c, the average number of years of life lost by one person who died due to cause c is obtained: The SEYLL p indices determined by the number of the studied population [11] was also estimated:
Analysis of time trends was carried out with joinpoint models. The Joinpoint Regression Programm is a statistical software package developed by the US National Cancer Institute for the Surveillance, Epidemiology and End Results Program. The software takes trend data and fits the simplest joinpoint model that the data allow. The user supplies the minimum and maximum number of joinpoints. The program starts with the minimum number of joinpoint (e.g. 0 joinpoints, which is a straight line) and tests whether more joinpoints are statistically significant and must be added to the model (up to that maximum number). This enables the user to test that an apparent change in trend is statistically significant (p<0.05). The tests of significance use a Monte Carlo Permutation method [12] .
Also calculated was the annual percentage change (APC) for the indices: SEYLL p and SEYLL d for each segment of broken lines with corresponding 95% confidence intervals (CI).
RESULTS
In 1999-2012, 151,037 inhabitants of rural areas in Poland died due to external causes, proportional mortality ratio -7.2%. In 2012, the standardized mortality ratios due to external causes were 105.3 per 100,000 males and 21.6 per 100,000 females (Tab. 1). More than half of the deaths were caused by traffic accidents (27.2%) and suicides (25.2%). The standardized mortality ratios due to traffic accidents in 2012 were 21.5 per 100,000 males and 5.3 per 100,000 females, whereas due to suicides the values were 34.9 per 100,000 males and 4.1 per 100,000 females. The number of deaths due to external causes significantly depended on the age and gender of the person. In 2012, in the group of females, deaths due to external causes made up 3% of the total number of deaths, and for the male group the percentage was 10.3%. The standardized mortality ratio due to external causes is very high in younger people and gradually decreases with age ( Fig. 1) , which directly results in a huge number of years of life lost due to external causes, mostly due to traffic accidents and suicides.
In 2012, the absolute number of years of lost life (SEYLL) in rural inhabitants was 137,703 in the male group and 22,670 in the female group. The SEYLL p index was 1,817 per 100,000 males and 298 per 100,000 females. In urban inhabitants, the values of the SEYLL p index were lower in 2012 (1,359 per 100,000 males and 279 per 100,000 females). The SEYLL d index showed that every male inhabitant living in the countryside who died in 2012 due to external causes, on average, lost 16.5 years of life, and a female from this area, on average, lost 10.9 years. The values of the SEYLL d index were even higher with regards to traffic accidents (20.9 for males and 18.9 for females) and suicides (17 (Tab. 4) . The number of lost years of life per 1 rural inhabitant who died from external reasons also decreased. In the male group, the annual decrease was -0.9% and in the female group: -2.1% (Tab. 5).
A more detailed analysis of reasons showed that there are huge differences in the trends and pace of changes in the number of lost years of life due to traffic accidents and suicides in 1999-2012. In the male group, the SEYLL p index values due to traffic accidents were decreasing annually, on average by -3.7%, and due to suicides the values were increasing at 1% per year (Fig. 2) . Since 2009, the number of years of life lost due to suicides in males has been higher than due to traffic accidents. In 2012, the SEYLL p index values were 473 years due to traffic accidents and 633 years due to suicides per 100,000 males -inhabitants of rural areas in Poland. The above observation can be compared to the SEYLL p index values for city dwellers. In cities, these indices in 2012 were 251 per 100,000 males due to traffic accidents and 433 due to suicides (Tab. 2). With regards to females, the SEYLL p index was decreasing for both traffic accidents and suicides; however, the decrease pace was much higher for traffic accidents (-3.4% vs. 1.0%); thus, the difference is gradually reducing (Fig. 3) . In 2012, the SEYLL p index was: 109 years due to traffic accidents and 69 due to suicides per 100,000 females -inhabitants of rural areas in Poland. In cities, the values were 62 due to traffic accidents and 55 due to suicides.
DISCUSSION
Results of studies on differences in health between urban and rural inhabitants published worldwide are ambiguous. Wealth, level of urbanization and industrialization in particular countries are factors which affect health and the environment, and vary in different countries [13] . In eastern European countries, rural inhabitants are less healthy than urban inhabitants [14, 15, 16, 17] . In most western European countries, Scandinavia and the USA, the trend is different -people living in the countryside enjoy better health. This refers particularly to younger populations [18] . In the presented study it was observed that in countries where the rural inhabitants are poor and feel they cannot be provided with basic needs, they are less healthy than urban dwellers [19, 20] .
In 2013, the Main Statistical Office in Poland conducted a study 'European Union Statistics on Income and Living Conditions' (EU-SILC). Its authors gathered information on the income of households in Poland in 2012 by applying a methodology adopted by the Eurostat which used so called 'equivalized disposable income' in evaluating the financial situation of a household [21] . To a great extent, the income depended on the living place. With regards to inhabitants of the countryside, the average equivalized disposable income was 20,832 PLN and constituted 83.3% of the national average salary, which was 25,007 PLN in cities (population 100,000-500,000) -28,771 PLN (115.1% of the national average salary), whereas in big cities (population of 500,000 or more) the equivalized disposable income was 34,598 PLN and constituted 138.4% of the national average salary.
In comparison to European Union countries (UE-28), the at-risk-of-poverty and social-exclusion rates in Poland are slightly above the average rate (25.8% for Poland and 24.5% for the EU-28). However, the value in Poland is slowly and gradually decreasing. Since 2005, it has dropped by 19.5%. From the point of view of regions, the most negative trends were observed in the eastern part of the country (30.6% of the population are at risk of poverty or social exclusion). It can be concluded that the risk of poverty or social exclusion increases along with a decrease in the population. Thus, the worst situation can be observed in the countryside (32.1%).
A comparative analysis of the health of urban and rural inhabitants in Poland indicates that the greatest differences in mortality is with regard to external causes of death, first and foremost traffic accidents and suicides [4] , and from this aspect the countryside is at a disadvantage. The total number of years of life lost due to external causes of death in 2011 was 1,610 per 100,000 males and 290,000 per 100,000 females. Of this number, males lost 410 years and females lost 90 years in traffic accidents, and with regards to suicides the numbers of lost years of life were 500 for males and 60 for females [8] . The findings of the current study indicate that all the above rates were higher for rural inhabitants than the mean results for Poland. The most noticeable difference was observed for males who lost years of life in suicidal attempts. The SEYLL p index for rural inhabitants, on average, was 26% higher than for other Polish inhabitants. For some years in Poland, mortality due to suicide has been higher than that due to traffic accidents. Suicides result from a complex interaction between psychic disorders, such as affective disorders, addictions and social and economic factors [22] . The standardized mortality ratio due to suicide increased in Poland between 1970-2009 from the value 11.2 to 17.0 (by 51.3%). Such a huge increase contrasts with trends observed in other European countries in which the number of suicides has dropped since the beginning of the 1990s. Many researchers point out that the reason for this increase might have been the fact that many ex-communist countries concealed the problem of suicide. In Poland, the data on this issue, dating back to the period before 1989, has never been analyzed [23, 24] .
An increase in the number of suicides in males contributes to a growing mortality trend due to these reasons. In the female group, the value of the mortality rate between 1970-2010 remained more or less on a similar level. This trend resulted in the highest male-to-female suicide ratio in Europe, i.e. 7:1 One of causes for such huge differences might be the fact that women, more often than men, use so-called 'soft' suicide methods, such as poisoning or drowning. This could lead to a wrong classification of the cause of death [25] . However, it is beyond any doubt that men are more prone to commit suicide and to be affected by so-called 'male depression'. Men more often than women suffer from stress, become addicted to alcohol and less frequently ask for help. Such problems are particularly visible in eastern European countries where social and economic changes, as well as increased unemployment, lead to fewer opportunities for males and their social exclusion [26, 27] . Women are not affected by the above negative social phenomena to such extent as men. They are protected by maternity duties, use social help more often than males, and are less prone to take risk and become addicted to alcohol [28] .
Despite the decrease in the number of deaths due to traffic accidents, the death rate in Poland due to the above reason is still one of the highest in Europe. In 2010, a higher mortality rate was observed only in Romania [29] . The bad condition of roads, poor technical condition of vehicles and reckless driving, especially exceeding speed limits and drink-driving, contributed to a great number of traffic victims [30] . Traffic accidents are the most common reason for death in people under 25 years of age [3] . According to the WHO, 75% of people involved in traffic accidents are men. The difference is even more visible in people aged 15-29, where males make up 80% of the total number of victims. This results from the fact that the majority of drivers are males and they more often use vehicles which are involved in accidents, e.g. motorbikes. They also exceed speed limits more often than women and drive under the influence of alcohol [31] . It is worth noting that data on premature mortality in the period 2002-2011 were analysed by Polish authors with the use of PYLL (potential years of life lost) methodology. Rural/urban ratio was used to present the differences in premature mortality between rural and urban areas. Premature mortality among men in rural areas was significantly higher than in urban areas for all analysed causes of death. The biggest differences were due to external causes, suicides and traffic accidents [32] .
CONCLUSIONS
1. Analysis of the years of life lost emphasizes social and economic aspects of losses caused by premature mortality due to external causes. 2. The decrease in the number of lost years of life in Poland due to external causes do not refer to male suicide. The SEYLL p index value due to the above cause has been gradually increasing since 1999. 3. There is a need to prepare and implement pedagogical and psychological programmes, first of all, for young malesrural inhabitants, which will help enable coping in difficult situations and actively seek help.
Funding
The study was financed by the National Science Centre (DEC-2013/11/B/HS4/00465).
